The cryptic multicopy plasmid pME2001 of Methanobacterium thermoautotrophicum Marburg encodes a 611-base-pair transcript containing several consecutive, short open reading frames. Scrutiny of the 5'-flanking region did not reveal homology to putative archaebacterial consensus promoter sequences. However, 28 base pairs upstream of the transcription start point, there was a sequence with strong homology to a sequence preceding the purE gene of M. thermoautotrophicum.
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The thermophilic methanogen Methanobacterium thermoautotrophicum Marburg contains a 4.5-kilobase highcopy-number plasmid (pME2001) of unknown function (12) . To develop cloning vectors based on pME2001 (13) , information about the location of essential plasmid functions on pME2001 is needed. We therefore have examined crude RNA preparations of the host strain by Northern (RNA) hybridization analysis for pME2001-encoded transcripts and have detected a prominent plasmid-encoded RNA. Since information on the structure of mRNA molecules and on transcription start points of methanogenic bacteria is scarce (3), we have determined the nucleotide sequence encoding this RNA and its 5'-and 3'-flanking regions.
M. thermoautotrophicum (DSM2133) was grown as described previously (12) . Total DNA and plasmid DNA was isolated after mechanical (12) or enzymatic (9) lysis of the cells. Total RNA was prepared by mixing 1 g of wet cells with 7 ml of 50 mM Tris hydrochloride (pH 8.5) containing 1% tri-isopropyl-naphthalenesulphonate, 4% 4-aminosalicylate, and 6% phenol-chloroform (1:1 [vol/vol]). The mixture was vigorously shaken for 2 min with 15 g of glass beads (3-mm diameter). Three extractions by phenol-chloroform (1:1 [vol/vol]) were followed by isopropanol precipitation (10) . The pellet was suspended in 0.5 ml of 50 mM Tris hydrochloride (pH 7.5)-5 mM MgCl2-2 mM dithiothreitol containing 100 U ofRNasin (Boehringer Mannheim Biochemicals), treated with 5 ,ug of DNase I for 1 h at 30°C, and extracted with phenol. The RNA was precipitated with isopropanol and suspended at 1 mg/ml in 20 mM Tris hydrochloride (pH 8.2) and 2 mM dithiothreitol containing RNasin (100 U/ml). DNA/RNA hybridization and digestion with nuclease S1 were performed as described elsewhere (5, 15) . 32P-end-labeled DNA fragments (75,000 cpm; 0.1 to 1.0 ,ug) and 50 ,ug of RNA from M. thermoautotrophicum were routinely used in a volume of 30 ,ul at a hybridization temperature of 49°C. Both strands of the indicated region of plasmid pME2001 (Fig. 1) were sequenced by the chemical degradation method (11) .
A single strong band was observed on Northern blots of total RNA from M. thermoautotrophicum hybridized to the lasmid pME2001 probe (Fig. 2) . When the blots were hybridized to fragments I, II, and III ( Fig. 1 ) from pME2001, the same signal, corresponding to an RNA of approximately 0.6 kilobases, was obtained with fragment I but not with fragments II or III ( Fig. 1 and 2) . To map the transcription ( Fig. 3A and 4) . Transcription starts from a G, which is followed by CCCTG. The relative intensities of the four bands observed in the Si mapping experiment changed with an increase in the concentration of nuclease Si. This change indicates that the apparently staggered initiation of transcription is probably due to imprecise digestion with nuclease Si. We cannot exclude the possibility that the transcript is formed by processing of a larger primary transcript. However, in two archaebacterial mRNAs whose 5' termini have been examined, there was no evidence for posttransscriptional processing (2, 4) .
The results of a nuclease Si protection experiment with the 255-base-pair (bp) Hinfl-DraIl fragment at coordinate 3.7 ( Fig. 1) , which was 3' end labeled at the DraII site, are presented in Fig. 3B . They showed that the plasmid-encoded transcript ends closely downstream of the DraII site, at nucleotide 611 (Fig. 4) . Unlike other archaebacterial transcription termination sites (4, 14, 16) , the putative transcription termination region does not exhibit an inverted repeat or an oligo(T) track.
The DNA sequence coding for the pME2001 transcript and its flanking regions is presented in Fig. 4 (ORFs) that ranged between 90 and 234 bp in size. Three of them were preceded by at least three consecutive bases of the methanogen consensus ribosome-binding sequence 5'-AGGTGA-3' (7). In the absence of expression studies, it is not possible to predict whether any of these ORFs give rise to polypeptides in M. thermoautotrophicum. However, the complementarity in 9 out of 10 bases to the 3' end of the 16S rRNA of M. thermoautotrophicum (1) is striking for the nucleotide sequence positioned immediately in front of ORF 4 (Fig. 4) .
The 500-bp region upstream of the transcription initiation site did not contain sequences with homology to the putative archaebacterial promoter 5'-GAANTTTCA. This sequence has been proposed to be involved in transcription initiation on the basis of a comparative analysis of sequences preceding archaebacterial ORFs (7). In the 500-bp 5'-flanking region of the pME2001 transcript, there was no or only limited homology with other proposed archaebacterial promoter motifs detected in front of Halobacterium rRNA genes (8) or preceding tRNA genes of methanococci (16) . However, nucleotides -28 to -8 were very similar to the sequence AATGGT-CCCTGC preceding the purE gene of M. thermoautotrophicum AH (6 script from M. thermoautotrophicum contributes to these The putative archaebacterial consensus promoter for proefforts in that it has revealed a promoter region with homoltein-encoding genes (7) has resulted from comparison of ogy to a sequence preceding the purE gene of a closely archaebacterial gene sequences presently available. The related organism. nucleotide sequences used for this comparison were from distantly related archaebacteria, and transcription start We thank D. Haas for discussions. points were not determined in the genes that were analyzed. 
